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*)i*-z&&irzmz&m,2n2>%itie>2b2>mmnity!} (no x ) &t>*#ytm 
« (so x ) <z>^ft,&«> i^mxffltenu^mx&v, z.n<b<Dm£.mMiix 
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ffi$E# 2002-3001112 



#2001-015285 

4 * 



fcs$R#«K£K>, ^*^;i/x-^;w >fv^>, (cng) 
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&fc> ±3«LfeJ:'5J&«*ft^J»K:<l:yAfflf3 4K:«l&S4xS«l»«« (* 
tt, »*9S2 l <Z)»Mg3 l tc'«#&StiS*lg^ (H 2 ) ©Mlc-fc 
Cfc^ot, WMW2 3biaot, 2 1 <Z)#gftffi 3 1 iCgt 

* ;i/ - & tt* tcawfi-r s ^ h # t*^ s o 

[0 0 5 2] 

fit, ^SHUTO 2 4 _fc3*Ufem*««f»2 3ftt)f»m"»2 1 JCfeV^T 

3B«5*f*y * 1 0lcf8Jte>*ifeiaiR^asi l JCj££i-£ 0 
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fCSP2 3 dicfctt5*jf£^&ftRJ& at^BLfc* (1) ) tC#oT, TKHttf**: 

ilfeKl^fiJtatlSzlifc'fbK* (C0 2 ) , 5§«gP2 

/S (i£¥&.m& (2) (3) ) ic#oT, «^x*;i/^-<£^£££^c£#c 

StlS* (H 2 0) BfcMS2 3 d f&Sgp 2 1 *»£>S*ffi3*lS#, H^ft 
£t£ (CO' 2 ) tt««>TttiAT?;&».K ^^-f-^^COl^tP^.^il A.if*SV%fe«>. # 

@jR««4:LT««2/^T-A^K:spmsn, * (h 2 o) 4*&&mm&& 
2 4 tcjtyiajRs-tiTiajR«#3Pi ltcaiffisn, ^^wtcfi^stis. 
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d3T% 3&«S2 ltC£#£«^ffc^M; (ft^filS* (2) , (3) ) it. 
tfe6 0~9 0rgSt'ifft5fcft, 3S*as2 1 JCfcV^£/S3*l*>!K (H 2 
O) tt, ttf&frftft (Sett) ©^JBT^ffiStlS. ^It, «I2 4 11 

:*7&;fllia.5£i:tc<fc*K * (H 2 0) SrStftUT, fifi©«^e>^«t 

, EUR"**. 
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(H 2 0) T'feot, $t*<Z>-$Hbj^fft (C0 2 ) &«^$/X^A^lC^mi--5> 
^§r^Mi-^^ tizj: y, ^lillIJR«|S2 4tcfettS#^©^Xtt«»K ("Tfc 

Sm«K»i:UTffi©«eS:5afflLfe»^tctt, * (H 2 o) fc=&icit$ti»;*:4 
©ngHtaj* (co 2 ) TO^snsi^t^s.. 
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(^lCD^ra) ^HISJRS2 4^P,jgffi$tlS*^G)I!l^^ 

xhmmd 2B (^2©^ra) s«fce>tc 

2 Bco^a^taMeutcnj^b, $ni2B &2isu 2 A^^Pg$etSHf^l 3 

#14 Ah, ^HtHM2 4^e>SimStlSiff^<»S:^Wl 2BlC3t»;&tffc 
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3CDJ:e>**^S:*t- <5«S»^y ^ 1 OfC&V^, 1 2 Alc3*fA£ft£58 
tiimWM#l 4 A&^Lt^j;a-;i/2 0 (»**2'l) 

fts^iiicj: y, m^©«^^:^;b^r-$:9§^'rsi&^* ,: ^?^ti-2.^^ ; b{c, 

4 B 2 BJCI&&, if$tl5. 
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ZlftlCj: y, SlSfl 2 A^ASftfe»«ffl«S»©«flt^«^ , rS t tt»tc, 

*b*wc, ^rai 2 Bc#^sfts^©^xtt'^R©»flt*«ii^-"r*. 3co 
awn 2 Bizwutfv^-mzftmhfcffij&zmm-rzziiKi:*). mux 
$ft> «iya*ftfeffl^®©^e»3&«a»cjt«bT, 

5 £^£21811 2B©*«S:IS!l»t5ii:3(j<7ft5. 
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Uc* ! ot, ^ISl 2 Ai: 1 2 B©B5#ti, #§* ; E^^.-;i/2 o 

atwi 2 Bjc#«pSftfci5^*©jiK:i»cT, 'H4 (b) tc^-r^-Mc, 

©JEE*T?HIJR«1 3 Sr^JE-TSr iilCj: y, £|gf 1 2 A {C^A$ ftfef§*fflTO 
lCffi^77b^PiD$ftS3 £.tf&2><DT\ 5§«^^^-;i/2 0/\<D#§«m»4®#fc|& 
&araJM?3di:#T?#, 04 (c) &c^1-j;3lc, SIHfl 2 BKl«**Sft*HI 
*«*JCj:y, 3£r^ 1 2 ACi*ASftfe»«fflj|IS« : S:«t9i^JC*<3&**-e« 
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rrt, ±fE (1) 5£~ (3) 5£lC<fc»J, lmol©*# J -Jl (CHgOH) 
lmoltf);*; (H 2 0) iZftLX. 3«ol©irj^T*7K (HgO) ^SftS^ 
, lmol©*#^-;i/ (CHgOH) (t 4 0. 5 6 cm 3 |It 

&£<Z>{C*fbX, 1 mol©7K (H 2 O) tt, 18. 0 2 cm 3 glt'$5d!)t', 
JURtt'fy? 1 2 Alz%JMW;mT*MA-Znt~* * J ~JV (CH3OH) 

£Mc m 3 £~f&£. 1 2 AlZ7kZ<StbX 1.4 4 4Mcm 3 0§|^j;S 

o 

[0 0 6 7] 

fit, 1-^t<d* # y -;b (CH3OH) tfBtj&^&n. WV£f&m<D7k (H 

2 0) tel. 3 3 3Mc m 3 £fc»J, 1MM<Z>?£ffr«f # 7 -;U (CH3 
OH) ilTK (H 2 0) fc©iB^«0 £<Z>ffc»Jfc#9 2. 3 1 %nm.lZ&2>(DT% 

ffl&&,%B<Dmma> & >ihj *§-£\ m^w^m £ n 5 &c u £ # o 

T, WM^y * 1 0 <D£Rg 1 2 A ft<D3§Sffi»|-<Z>^££|ia 1 2 B |*[tf>I!l£$; 
[0 0 6 8] 

in 5 it. *mMMmz&z>mm : z *?=l -ji/izmm 2 z&m&owi 2 

(0173rMHI3) *mm^tetf*>WlW?Z> a 
[0 0 6 9] 

±^l^l©Mf (HI3) (CfcVMTte, #§S^^'rL-;b2 0 {Cjg^^tl-S 
m b fe H^W^SCDJKSW^fiOfllrt b T v% « „ 

[0 0 7 0] 
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^e>«;«^«4 2 l £2&ffi4 2©Htc^snfc>f *>#*JK 

4 3h, &^LTflttfc3;ftTV*S. 33T% Ifti4 lKIt, HI £>«J&#IJC^ 
L£<fce>&3{tg3P2 3 d S^tii:^<, l 0 tci*A2*ife»m/B*tK 

(o 2 ) 

[0 0 7 1] 

4 1 izmmmmMT'&z* % j-jv cch 3 oh) tfumfcifeztizt. ikant 
mR&*. (4) izB-t^oK. mmsLi&iz&vm* (e~> ^nt*i>ft 

•t^^ii^tc, jRs»«4 1 zffif&^zmmnmizj: »jt^ ( e ~) ^stymsti 
co 2 ) »«4 i«ff^e>*«tfiK:«fais*is. 

CH 3 OH + H 2 0 -» 6H + +6e" + C0 2 • • • (4) 

[0 0 7 2] 

ffi^C«4 2JCttS5C*^J!&Stl*3ilJCJ: 9, ±& (3 
) £H«ltC, «liC<J: l JM4 4 5:lffitfct? (e") t^f^>iti3 3 5: 
jli©bfe*^>f^> (H + ) £.&%,tp<Dmm#X (0 2 ) TOlt* (h 2 o 

I©j:^^l0«^ftfSJS ( (4) sS&tf (3)5*;) tt, fftfe^M 
[0 0 7 3] 

««b T « ifcfc L T /jN§5ft f £ r H ifi ^ £ £ t £ % KL, ^g^g^tc «*Mt (C «fc 
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[0 0 7 4] 

friz, ^^ffitc^^,#g«^s;^-;i/{cigffl$tie^«g|s©$ £>tctf&<E>#t$; 

[0 0 7 5] 

±j&LtmMBMlz&^Tlt. »t»2 1,'2 1Xi:lT, »4SM£iSMb 
fcfll^&'mL/fefcft, H2£jgVLfcJ:3K:, jBS&$ 2 3 a J: U «^W#3P 2 3 

BI 6 {C^f J: ? tC, £Bifrg|S2 3 a 
»C'J: 2 3 btC^^T, ^«SP2 1 *»jS»/fltih <*K«jS»/-f?lt 

[0 0 7 6] 

H7 (a), (b) tc^^fc, 2£ 3 (Z>«fi£WC^£38«g|5 2 1 Y 
®^*#matCi&oTffi#[S*U ©^EJCim^f <5"TI&3g«5 2 a nT«m« 5 

*#KW3*lfcHfe33«5 2 b 21, HT«ra*5 2 a fc@£33«5 2 b 

#*#-tf;/5 2^cD«fbatife»«ffljiiR» («»^) ofc&zmw-tzmM, 

[0 0 7 7] 
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3©J:S.&$8maS2 1 YIC£V>T, PR^CMWBP 5 3 LTtfX # - tf > 5 2 

5 2a £HPfg3itT28«#§5 5 £ggifrU i^x^;^-$:^t5 0 fit, 

r-e, $&m&2 i Y&mmmmz. me^Bht^^oiz. ±^.vr=.mm^2 3 a 
# - if > 5 2 , wfmmu 5 4 tc j: y ti-5o 

[0 0 7 8] 

^M#-l^>2§«^&^;i£«J&£*LTV^., Z.<Dm&. #g«g|5 2 1 Y &C 
^,«^x^;i/^-©^iC#oT, (C0 2 ) , * (H 2 0) , SIR 

Kffcft' (NO x ) , a^c^fb#f (SO x ) ^©W*«*^**Jcferta*i«. 
[0 0 7 9] 

Tfe, S8«^rx.-;i/2 0lC^WP>tlfe^ltiaiRBlS2 4 ICJ: y, #g«§P2 1Y5C 
[0 0 8 0] 

*^^tctt, -i«i (co 2 ) , atmkitto (no x ) , tk^tt 
(so x ) ^^rtaflx, ^-r^rhtciy, iti^oD^xtt^'K^sass/^-r 



2 3 
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(h 2 o) ^(D&fe&f&ftxityvMzmu. &m?z>z.£.iz£v 

[0 0 8 1] 
[0 0 8 2] 

£<3(C 08 (a) , (b) iZ*k?£?lZ. m4<Dffif£miZ&2>&mm2 1 Z 
©fil^iibT, 0l,S:t>*m2©M^raic^Dfc?a^{c c |: y, if-^y?^ 

mzm^Kmn^^mm^^xm^^jv^-^^m-t^ummnm^e 3 

&^LT*fS3*lTV*5. r iliM6 1, 6 2 

s^&jiffl'rsr tic j; y, mafbLT^-rsrii^T^So 

[0 0 8 3] 

^<Z)J:e>&HSS3l$2 1 ZlZ&^X. ±&L1tmiJMn&2 3 (TO0JTO2 3 
S«JCJ:y»lH0T, iMM6l0MMt§ o -2f, &UB6 2<DU 

mi*te&-mzmfeztiT^z<DT*. mmmm^e i £5£M6 2 £<z>^jci*i& 

S^TBB «t5. fit, r©SM^@Blc«fc y*|x*/i/ 

gfttttte 3 ifctcty, if-K^y ^arSJcIS^ <*ft«^#ifcffiSft 

x*;b^-tf)#§£{c#oT. -i^b^m (co 2 ) , * ch 2 o) , mmmitm 
(no Y ) , mnwHtm (so Y ) *©ai*«*««**sti«. 



2 4 
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[0 0 8 4] 

IKSP2 4 led; U, 1 Zlc^^SS^Cx^;i/^-©|§^lc#oT^S4x 

t> ? i o jciawe>*ifciajR«j*as 1 1 jc^»r3eesric#Kratis©T?, 
-Mftft^m (co 2 ) , mmwHt® (no x ) , ^jt^ft^ (so x ) - 

[0 0 8 5] 

zn2>Mmxxe>mffim*mm*?2>z.}nzi: y, ssiMH6 3 ic^dsms 

[0 0 8 6] 

Lfrizmmr, ^miz%^nmty^^(Dm^^^m^-t^^(D^it^^ 0 
it¥fcj&^mmfci&mz& ym&:r*;b¥-&$s£*s£fctf^£s%®T?<&*i 

, n-# y -x>^:/^#-y yf^yVy, ^m.BM^y Vy^cDftjf&ffl, 

2 5 ffi$E# 2002-3001112 
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[0 0 8 7] 

<mz<Dmtej&i&> 

mz. *ftmiz&$>mms/x : rJ*<Dm2<DmMj&mK^>^z. mwzsmvT 
, Bios, ^nife^fc^smasi/^^AicjgMstisism^E^a.-;!/©— n 

( 

[0 0 8 8] 

, y * 1 0 ic ttEUKfitffrW 1 1 t>mvf «b 4x, £ fc, #g«^ i?a-;i/2 0 ic 

tti«*»2.1A , Sff^«gP2 1 B, ifliOT5 2 2, ffi^M^aP 

23, ^«HfJRaP2 4««|RWe)*irv%S 0 
[0 0 8 9] 

z.zx% W;iy^iott, ±iL^i(Z)»I (01, 04#i) tm 
^offif&zmL. ^«^^zl-;i/2 0 icffctte>ftfc£38*S&2 1 Ate, _h 

x&Lfem <DmtemMizmvfcftm&2 1 (03, 05, 07, as» tra 
) - (3) ©j:e»jc, ft^isjc*^i&s-e, uMtbt^^cs 

, £#B*SB2 1 Ai: It, jK»*K*^S»fflU&HfltW^S©«l»*«&a 
[0 0 9 0] 
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%3L%)v*?-*n&m^$Lhx. ig«^^3.-;i/2 Q<D&mm (*mmmmiz 

[0 0 9 1 ] 

i8« z&mzmm-tzz. ttfx%z>&fi\ mn^v ? 1 oizmx-znt^ 
mm^vx.-jismz, nm&m^zffiz.. ^*ie>tcj:u 

m^*;U3r-£3)!£-r£t>tf>, £<b&CHu _LML£#§*3P2 1 £Hwf^(Z>*§f££ 
[0 0 9 2] 

Ife^ot, SII§«BP2 1 B ^ LT, TOA^^ 1 0^^#t^$tl-S5§«ffl^ 

m^*}\s*-zm£?zMf&zmm-t&m&iziz, $&m*=i?=L-)V2 o<d&m 
m (mftfflm32 2, M1123) iztt-tz>mftmu£.&z>m^*)v3?- 
*&&^zf=.toiz i &m&mi&m<DA<DftmmmuK mm^vt 1 o^grmm 

g[J2 1 BlCS^^^tl^o 
[0 0 9 3] 

g^»imP2 2^ ±xEbfcI!If§m§|52 1 B^^^*&$ti^«^ix^;i/ 

^r- (iwsio \z&*)mfth. ±&Lt=.mi<DnffiBM£mmiz, nmt/^ 
^zmm^nr=.^(Dmmvm\zm-t zmm dkmrnmrnm) izm^^x, 

[0 0 9 4] 
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J&2*lTV^ 0 iit, ®m§P2 3 aSr5WMM2 3 b IZ\Z. 

[0 0 9 5] 

ate. ftrnmum 2 a \%. m*^OT2 3^0^i§«giJ2 1 a (^ic, sa^g 
mnfflffl® 2 3b ic#t^-r s. 

[0 0 9 6] 

JMfrlftlcte, *^Jg^ffi(CJ3VNT«, £56*gP2 1 A£ It, 

JiKEL^Igi ©H^Mlc^b^^^i:^^^, acKSP2 3 d iz&tf z>ykM%i,?k 
SjKfS (ft^M/SiS (l) ) icffot, mMAv ? l o Wlc^-^tiAcTfc (H 2 o 

) (ch 3 oh) witmrn (co 2 ) Musn, 

^5§«§P2 1 Aicfctfsm&'ffc^iRjj; (-fb^siss: (2) , (3) ) ieffot, 

7K (H 2 0) £ft Id tf> 313, #«ISJKflP2 4 ICJ: y 

, 7K (H 2 0) *«ISJRS4xTIiIJR«fip«Pl liCjgffiSti, *«T35£l$tc« 

fit, fl:^iKJC5©«jaiS:a^S4:, ^HjaflXflJ 2 4 .tc «fc U HJR b 
* (H 2 0) (D-Wit^Rm^ (1) ©£>aCDH 2 Oi:bT3pJfliS*l, »4M 
fflffi 2 3b &/fbT, *«»2 3 d tCfeJt*»«ffljK«-©*3)lft*KSJ» 

£j£5£ (i) > Tkmisx (h 2 ) ©infiJcJPJfflati*. 

[0 0 9 7]. 
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±HS«$S2 i AicfcttS^ft^fS at:^J&5£ (2) , (3) ) (C 
fcV^, ^13 2}:^^^, &&Ltc.mmtfx (o 2 > $:±faai^% 

[0 0 9 8] 

lmol(7)^K (H 2 0) &t>* 1 molCD^ #7 -;i< (CH3OH) ^e>3mol 

(H 2 o) £j&£;ft£7K (H 2 o) e>*>, i/3@S*Mb^ 

(1) <D£j2©H 2 O ^||imra2 4^e>TOffJ^IgP2 3 b(C 

[0 0 9 9] 

co 2 )V* (h 2 o) ^<z>e>*>, 1 0 mzmv 

mm) ©irk, mmmxitmmmizmm^n^ 0 i^ot, ar^jsaiicfc 
zmm?zz.£tfT*gz e 

[0100] 

mm (H7, ®8) fcauB-rsfc^cw:, mi 1 jcavrj:5fc, £H5«bp2ia 
tc^wsm^cx^^/df-^^^oT^stisnfift-fb^ (co 2 ) , * ( 
h 2 o> , ummitm (no x ) , nnmtm cso x ) , (o* 2 

#T*£5££:*lc, mzmmn* (Q 2 ) £TO$!H5!|rgp2 3 blc#y&f 



2 9 
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[0101] 
[0 10 2] 

, MxJ£, 0 l 2{c^-r<ke>ic, ffiM©ft^*»ic#m3ftTv*&mg«*fi7 l 

, 72, 73^ mttmvwnm ammmm) 8.1, 8 2, 8 3<z>gw&tcaio 

=&IC 03, ®5(C^bfe5§« ; E^rL-;y2 0(7)5§«g|J2 1, 2 IX© 

«S£Hi3 1, 4 lfttf2&«3 2, 4 2, Hl-2JC^'#««&^OiE ( + ) M 

(-) * -5 tc, mn.mzmj&znT^Zo 

[0103] 

#l£*S«»%#V^>y:/#3? (RflfS: 01 2 (a) ) ^, M^ft^tCflJffl^ 

4xs##>m (si 2 (b) ) , ij*^^m^m^iz.m%2ti2>^4ym m 

12 (c) ) W^t^f 
[0104] 

#Rfti8 1, 8 2, 8 3 H J^lftfCte, ni/rC^h**^-^ 
*ife4#«c^«S (H12 (d))^, &9$*4R#^*fc$ttaS«®^£!*£fc£ 
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ttl&lstiftm (HI 2 (e) ) , ¥S (012 (f ) ) ^©^^fc^U^ 
[0 10 5] 

;i/ 2 o (mm® 2 1 , i5g*gp 2 i a. wmn® 2 1 b , ftifsftira 22, a* 

[0106] 

««^tt&A#K:2$»'*-*£fc#TS, 013 (a) , (b) ic^f j: 

(Mill :R£La, IgDa) Hi 3 (c) IC^"£ 3 fc$H,J8©-ffc3Mi 
I9 10^ti (MAH ^£L P> StUDp) HV&mmiZteZ>£^KWf8.-? 

[0 10 7] 

H^-r £ r i: #T* # 5 0>T% JR#©-ft^«?ft©«3jiE"»f>*«)itT^aK: «fc -5 fltttlBI 



3 1 
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[0 10 8] 

^AlcJgM«Tlg^^0^tt, J:fBA#MJ^T&oTfeJ:<, Mill 
[0 10 9] 

*8**©3Mfc36^v*T, 5§«gP2 iXtt±3B*8IS2 1 Ate J: y^j«S*i*«ftx 

z> z. t £ s © t% ^fc^«?a & »r#«M h -r s #® 7 s a >r * tc mmm k mm s 

[0 110] 

% (NO x ) , (SO x ) &iaJK-r*#fR£;*l/fc#, g*BMt& ( 

NO x ) ^fltfSIMfcft (so x ) ®^*^r<^47?&S*\ &SVM±, 
i ES?a-^/2 Oizmmmitm (NO x ) , StftMfcfcft (SO x ) £&£#&%ftfC 

* -T- a ©^ (c -e (D $. $. m%-t & * e> &c u x =b <fc v \ 0 

[0 111] 

bT^atg&^boo, #^©^TCfeVAT, 7n5fc£r*«SC#£U fro, g 
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*^*^jcj:y, e«si^Ki*i*«!«ff (7c*g^#c#^u smzm 
t* a $ n -5 to & , < h % rtr^-eTO i: it ©^rjffl tf*«sm n&z&zm 

[0 112] 

igjcift^-r, «*;©8 o%nmtfgmmzmmxizmto&Tmm2frT^zmtt 
z.z.tfimt.Xs<* Mtftmzit. Gm&xizm®&mnfrb&miiftzit¥'&f&M 

[0113] 

* ^ > © © m&W £ Jk it ~? r £ £ *ipg ic ftifffl f s r £ tfi v& z> . 

[0114] 
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SIK££fSSftSlff£/*&, i^H -Kfb^lR (co 2 ) , * (H 2 0) , S 
fJISMfcft (no x ) , «K*0ftttfe (SO x ) , &jjt (o 2 ) ^<ae>*>, 4>&<£ 

[0 115] 

*; - e> is y # b r §r & mwmxffi tc t- s £ £ # t £ s <z> r% rat* 

A^&&fc*^mffl©ft^«M©i:e>icfg^{c^m-r-5rfc^'e^si:i:%ic, 

jK»»A»jc#^snfeai^^&e^.a*tc^fi&#^^v%*ffi^j8«^»a 

[0 116] 
[0 117] 

ztuz*v* M***©^"fe, * (h 2 c» z&nmm 

o 2 ) fcS^ffc^jSlc bTMlfey, feswi, 

ic as w sti^ u v ^<Dmn t btMts «t e> &c l t , ?§«#ig k as # s « 
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[0118] 
[0119] 

MltfAaP^^lt^^zL-^^M^^tlfe^MT*, M£fAgPfCi!fA£*l£2S« 
[0120] 

> $&m*=t? 3.-;uzisv &m>%^*)\;¥-<»nmz^hT&&zftt=.wi&&m ( 
mfenmft) i$uw^mzwkmztiTmz<DQm\zuw-&frz> a 

a 
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[01] 
[02] 

m i <d m mm m i c & & m m v * r a j c jg m 3 n & i§ m ^ v - ; u © - m m mm 

z>mUWf& £ m-t zf u v V 0"e & s o 

[03], 

[04] 
[0 5] 

«BS^0-efe^ o 

[06] 
[07] 

n i <z>hm?h \z%%> v=l- jnzmm s *s*as©si s <Dm&m 

[0 8] 

[09] 
[010] 

[011] 
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j«s*i-&af^®(Z)e>^ v * (h 2 o) ^>zi*flsft* (co 2 ) 

X IUJR-r5^ltllIfl2§l$2 4#K»&*l, «8**Ay* 1 OJCH:, # 
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